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stormy weather prevailed, heavy rains occurring on the 17th and 18th, on the 
22d and 23d, and on the 28th, with local rains on all other days between the 
dates given. The storm of the 15th was followed by afall of 16' to 21' in tem. 
perature throughout the state. 

The mean temperature was 49O.8, 0 O . i  above the average, and OO.48 below 
the mean for the state. The mean temperature for the northern section shows 
the influence of the Lakes, the figure being 46O.8, as against 50O.1, and G1O.e 
for the middle and southern sections, respectively. The mean daily range of 
tem eratare was rather high, bein 24O.6, 2 O . 7  above the average. 

TEe mean rainfall was 3.83 inc%es, 0.9 inch above the average and 0.24 
above the mean. The average depth for the northwestern 8ection WM 2.35 
inches, for the middle section 3.56, and for the southern sec:ion 5.81. The 
greatest rainfnll was 8.28 inches at  Georgetown, the least, 1.13, at Oberlin. 

Mean temperature, 4948 ; highest temperature, 9 0 O . 0 ,  on the 12th and 13th, 
at Pomeroy; lowest temperature, lOO.0, on the l'Jth, at Findlay; range of 
temperature, 8OO.O; mean daily range of temperature, 24O.G ; greatest daily 
range of temperature, 67O.O. on the I l th ,  at  Findlay ; least daily range of tem- 
perature, 1 O . 0 ,  on the 16th, at Wooster. 

Average number of clear days, 10.2 ; average number of fair dnys, 12.9 j 
average number of cloudy days, 6.9; avern e number of days on which rain 
fell, 9.4. Greatest number of dnys on whi% rain fell, 18, at  Ellsworth ; least 
number of days on which rain fell, 5, a t  h'ew Bremen. Mean monthly rain. 
fall 3.83 inches; average daily rainfall, 0.128 inch. 

$revailing direction of wind, southwest. 

The "South Carolina Weather Service," Hon. A. P. Butler! 
Commissioner of Agriculture for South Carolina, director : 

The mean temperaturc of the month was slightly below the iiornial; while 
there were several warni dars notably the I l t h ,  12th, and 13th (when the 
maximum temperature ranged r'rom 65' to 94') the nights and mornings were 
rne ra l ly  cool. A t  Charleston the mean tempernture was G2O.6, or 1 O . i  

The rainfall was also below the average, and was rather unevenly distrih- 
uted, the central counties and the immediate coast districts receiving the 
greatest amounts, At  Charleston the total precipitation was 3.53 inches, or 
0.92 inch less than the nvera e of the last sisteen years. 

Heavy frost, causing some &inage to fruit and vegetables, occurred throiigh- 
out the stnte on the 2d. Frost, also occiirred in the upper and middle counties 
on the lst,  3d, Gth, 9th, and 2Gth, and in the upper counties only on the 6th, 
loth, I 1  th, 20th, 2lst, 26tb, 2itl1, and 80th. 

Summary. 
Mean temperature, G2O.3; highest tcmpcrature, 94O, at  Winnshorough, ant1 

a t  Bennettsville, on the 12th; lowest temperature, 28O, at  Winnsborough, on 
the 2d, and at  Spartanburg, on the 6th; rnnge of' temperature, 66'; greatest 
daily range of temperature, 4 6 O ,  at Brewer Mines, on the 11th; least daily 
ran e of temperature, 2 O ,  at Stateburg on the 1st. 

J e a n  depth of rainfall, 2.09 inches; greatest monthl rainfalll 4.47 inches, 
at Bennettsville, Marlborough Co.; least monthl rain&, 039  inch, at Hol- 
land's Store, Anderson Co.; grecitest daily r a in fb ,  1.90 inches, at  Charles- 
ton, on the 1st; date of heaviest general rainfall throughout the fitate, 26th. 

Rainfall exceeding one inch was reported as follows: Belfast, l . i8~inches,  
on the 15th ; Bennettsville, 1.07 inches, on the 20th ; Belfast, 1.37 inches ; 

elow the menn of the last sixteen years. 

~~ 

Bennettsville, 1.10. Hampton 1.10, on the 26th. Least daily rainfall, inap- 
preciable, at several stations, on the 1st. Average number of rainy days, 8.4. 

The "Tennessee State Board of Health Bulletin," under the 
direction of' J. I). Plunket,t, M. D. ,  President of' the State 
Board of Health (the weather report is prepared by E. C. Bate, 
Director of' the State Meteorological Service) : 

The principal features for April were the high winds which prevailed at  in- 
tervals during the month, severe tliunder-storms, and the very small amount 
of rainfall during the first part of the month. 

The mean temperature was 69O.13, sli htly above the mean of the month for 
the p u t  five years. The highest recordefwas 93O, p~ the 8th, and was the high- 
est reported in April during the past five years. 1 he lotvest wnti 21°, on the 
GtI+ and was very near the menn minimum for the period above mentioned. 

J he mean Precipitation was 2.86 inches, the least for April during the past 
five years, exce t in 1885, when the mean was 2 . i5  inches, much below the 
normal for AD". The amount waa greatest in the eastern division, which re- 
ceived an average of nearly four inches; the middle division receivin an 
average of nearly two and a hnlf inches, and the western divibion but f t t l e  
over two inches. 

The rainfall was heaviest in the extreme northeaxtern ortion of the state ; 
the greatest bein G . i G  inches, reported at  Rogersville. $lie dny of the ereat- 
est rainfall was t f e  22d, when the fall was very heavy in the eastern division 
pnrticulnrly in the southwestern portion ; Parksville reporting 2.47 inches, and 
Chattanooga 2.56 inches, the Most of the 
rains, however, were light, a n y  only a few were general, notably on the 4th, 
i th,  Uth ,  18th, 2 2 4  and 27th. From the 17th to the 28th, inclusive, rains 
were frequent, hut niostlv light and local. There were twelve days on which 
no,fairi was reported. 

1 here were two cold-wave warnings received and distributed: 3d-Gth and 
28d-24th ; the predictions of both bein full veritied. 

Dews were reported 011 abont ten fays 6 r i n  the month. Although dry 
during the early part of the month, the frequent s o w e r s  during the lntter por- 
tion had a very beneficial effect on vegetntion, which advanced rapidly townrd 
perfection. 

Suniaiary. 
Mean temperature, 69O.13 ; highest temperatiire, 93'. on the 8th, at Dyers- 

burg ; lowest temperatiire, 21°, on the Bth, at  Andersonville ; 'rnnge of tem- 
perature, i2O ; monthly mean range of temperature, 66' ; reatest moiithly 
range of temperature, 66O, at  Andersonville and Hohenwnlf ; least monthly 
range of temperature, 44O, at  Covington ; mean daily range of tem erature, 
21O.G ; Freatest daily range of temperature, 44O, on the 2t1, at  Hol?enwald ; 
least daily rnnge of temperature, 8 O ,  on the l i t l i ,  at  Ro ersville, on the 18th, at 
Covington, ond on the flith, at Florence Station and $ernon ; mean of maxi- 
mum temperatures, 87'. 13 ; mean of minimum teniperntures, 30O.83. 

Mean depth of rainfnll, 2.86 inches ; mean daily rainfnll, 0.09G inch ; day of 
greatest rainfall, 22d. 

Average number of days on which rain or snow fell, 7.3 ; average number 
of clear days, 1G.8; average number of fair dnys, 8.1 ; average number of 
cloudy dnys, G. 1. 

Days without rainfall, lst,  2d, 3d, 6th, Gth, 9th to 14th, 30th. 
Warmest day, 13th; coldest days, 1ht and 15th. 
Prevailing wind, southwest. 

entest local daily falls reported. 

l'herc was no bnowfall reported during the month. 

- 

NOTES AJYD EXTRACTS. 

R A I S  FHEQUESCY A S D  WIND ROSE FOR AI'RlI,. 
[Preparrd by le t  Lieut. ii. ii. C. DUSWOODY, 4th Artillery, Acting Signal Omcrr rpd ~ h h t . 1  

Chart number vii, for April, shows the relative frequency of rain at the prin- 
cipal stations, the reduced scnle of the chart rendering it impossible to repre- 
sent diagrams from all stations, and therefore only stations were selected 
which would indicate the general character of rain-winds for each district. 
The original dnta from which these charts were computed consist of the num- 
ber of rains preceded by winds from the eight points of the compass for which 
wind is reported, and b calms, the record covering the entire time of Signal 
Service observations. 50 illustrate the manner of Constructin the diagrams 
for each station, the process followed is given for Lynchburg f n . ;  a t  this sta- 
tion during April for a period of fifteen years rain was preceded by winds 
from the severnl directions, and by calms, nsfollows: 

Number of timan rain wnn m e -  , I I I I I I I ! 
ceded by winds . ....................... 1 ,  3 1  361 1 2 1  5 1  321 2 1 1  

Normal for April, bused on flf- , 
teenyears'data ....................... 0.2 2.5  0.8 0.3 2.1 1.4 

I I I I I I  

The normal values, as given in the above tnble, for April were laid off on 
lines, drawn from the stntion as a centre, indicating the eight directions, the 
scnle bein The extremities of the lines 
thus laid 0% we, then connected by ri ht lines, thus' forming the diagram for 
each station. The normal obtained f% winds preceded by cnlms 1s repre- 
sented by a circle, the radius of which is determined by the number of rains 

one fourth of an inch for one rain. 
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The rain and dry wind charts and data relative thereto previously issued b j  
the Signel Service were incomplete, os they eiiernlly represented only quad. 
'a?b, ench qundraiit being determined by t f e  rentest or lenst number 01 
rains occurring in each during the time coveref by the observations. Thir 
method of re resenting the rain-winds wns incom lete as winds blowing from 
One-half of tge circle are, of necessity, neglected: nnd I have, therefore, p ~ .  
Pared n series of charts, one for each month, which indicate for each statloll 
the frequency of rain from any direction for the month, nnd also the rclntire 
fre uency of rain from the severnl directions of wind observed. 

&xirts number vii and viii were repared for use in the Ihdications Room, 
a graphic re reseutation of &a is necessnry, and it is believed thnt the) 

Will be found of ,&e in the preptiration of \he current weather predictions 01 
the service. 

D1~OL'GIITB IS KANSAS A S U  TEXAS AS11 SECUIAR VARIATION IN R A I S F A I ~ I , .  
[Prepared by Junior Prof. H. A .  l i ~ z n s ,  Signal 6orvico.] 

From month to month for more than n year reports have come in of a great 
lack of rain and consequent drought in Kansas and Texns. In some instances 
fenM hnve been expre7sed lest there hns been entered II on a eriod of more 
or less permnnent diminution in rainfall for this region. X cme& investigation 
ofthis uestion wns ordered by the Chief Signnl Officer of the l i m y ,  nnd I ~ R E  
resu1teQ as follows: 

The subject has nlrendy received attention at  the hnnds of C. A. Schptt, who 
deeded in 1876 thnt u to that time thcre had been n slow and stendy incrense 
Of Preei itntion since %e earliest autheutic records, which go bnck to about 
1837. b e  also thought that robably the maximum or turning point had been 
reached and t)iat there woul jbe  some diminution from that time on. 
d.I? 1883 nu iiivestigatiou of this question b the present writer showed II 

'minution of precipitation in 1879, but a marled incrense for tlie three siic- 
c?eding years. I n  the fifth biennial report of the Knnsas State nonrd of Agri- 
nculture, 176 there is 8 pa er entitled " Studies of rninfall in I h s n s ,  BE 
affecting cP;;llati," in wliich tfc writer after a discussion of observntions nt 
Fort Leavenworth since 1837, and at Lnwrence and Nanhattnn for shorter 
P i o d s ,  says: ' l  Extremes follow ench other in regulnr sequence. We hnve 

ad no more than two or three dry or wet years in succession. * * * We 
fairly claim that Ihnsns climate is becoming more und more fnvornblc. 

We may ex ect irrthe future, ns in the ptrst, wet sensons and dry seasons. Wc 
find often t i a t  these alternate yenr by yenr, and if the chnnge is not annual 
we .have two, three, or four years of excessive rnins followed by nn equal Period when the rairifnll is below the nverage." A writer in the Const Renew thinks that a more or less severe drought occurs every seven yeurs ill the >lis- 
Bourl Valley. €Ie notes n severe drought in 18G0, n mild one in 1867, n severe 
One in 1874 and one less severe in 1881. A coin nrison of the precipitation 
for these &rs with the average for nll the years sgows that it wns. less. We 

Concfude that, in general, a mnrked deficiency in precipitation III  any year 
'9 8 tendency to drought, though this is vnried Inge  y by the distributiqn of 
"In and the tem erature. A less fnll in winter docs not nffect the crops If nn 

On a compnrison of the rninfnl? during the growing season of 1886, for Kan- 
The rninfnll for this year showe 

"e following deficiencies: Omaha, -13 inches; Lerrvenworth, -12 inches; 
Dodge City, -2 inches; Fort Sill, -12 inches: Fort Davis, -6 inches. Gnl- 
v e S t O t ~ ,  -9 inches. It will be understood thnt the deficiency of 2 inches at 

city means more than the same would nt Lenvenworth, ns the totnl 
Pc lp i tn t ion  is onlv nbout half at the former, ns compnred with the Itrtter. 
ns tance~ of aa small a precipitation nt Lenvenworth bnck to 1837, are BS fol- 

!OWS: 1864. -19 inches ; 1860, -16 inches; 1847, -14 inches; 1843, -19 
inches. Taking the mean of each five yenrs we find the following vnlues nnd 
deficit or excess : 

amount k l l s  during the rowing se~uon. 

and Texas, we find a marked deficiency. 

-________ ~- 
I 

Incken. 
31 -40 
q.32 
33.3 

35.37 
30.24 

3l.A 

I,I 
-3.10 
-5.00 
-1.17 

....................... ....................... 1867-'71 

1877- gl ....................... 1872-: 6 

1882-'E ....................... 
.................... Nenn I 

I,4ckus. 8:; 
1.06 

............... . I I I I 

It should be noted thnt the period of observation is uot sufficient to enable 
9 Perfectly satisfactory deduction but it is plnin thnt there has been a marked 
lncr.%e in precipitation during the last twenty yenrs. The a sparent frilling 
Off in the last five years is not unexpected, niid does not indcste u 
nent diminution, BS it is rnostly due to the m a l l  amount in 188G, nn there 
have been four nnnual records previously, with n yrenter falling off thnn in 
1886* We may conclude thlit the scnrcity of rninfn 1 in 1886 is not unprece- 
dented, .nId thnt from pmt observations there is no proof of a permanent 
dlmlnution in precipitation. Many more years' obscrvntions will be needed 
to eRtRblish a marked secular variation. 

\Ire may consider t h~ t t  openiug up the lnnd to tillage, hinting trees, rind 
elmnl covering of man squnre miles wit11 vegetntion that nere fornierly 

Farpen wnstes, has a tenleiicy to retain tlie Inoisture from the clouds nnd this 
!I1 t'lrn renders the air slightly more humid, so thut there hns been. nn nctual 
?nCrense in the raiilfnl], and 80 long ns these fnvoring influences continue there 
Is A diminution for One or t w  

5"'"'"- 

danger of n relapse to fornler coiiditions. 
4 

years Nil! be followed by nn increase, and the nverage precipitation will con- 
tinue or Increase. 

A proof of the genernl increase of moisture in the soil is given in the biennial 
report quoted above, in fact thnt, notwithstanding the increase of Rprings empty- 
ing into the water courses, there seems to be a tendency to a less flow of water 
in the streams. This seems to show a retention of moisture in the soil nnd a 
conse uent iticrense of springs. 

W h l e  this investi tion n plies more particularly to the eastern part of 
Knnsns, because we E v e  no fou series of records either in western Kansas or 
Texus, yet from a compnrison ofrninfall records during the pest fifteen years, 
we find that the fiuctuations in these l'egions do not materially differ from 
those in the region here considered. The same principles here enunciated 
apply to Texas, except as modified by n less cultivation of the soil and n less 
covering of the surfnce by vegetation. Fnrmers iu these regions need fenr no 
permanent change in the clininte for the present at lenst. 

It is to be hoped that incrensed accuracy in observntion and a lar er num- 
ber of observers reporting rairifnll, clouds, niid huniiaity will be h a t  so that 
in the ncnr future we mny hnve a still better basis for deductions regnrding 
these very iinportnnt elements. There should be intelligent voluntary observers 
in every county reporting to each stnte wenther service. 
COYPARISOSS or SIGNAL SERVICE B A R O M E T E ~ S  WITH STANDARD BAROMETERS I N  

EtiROPX ASD THE USITEI) STATES. 

[Abstmct from report by Juuior Prof. 1. W A L I I O ,  Signid Sortice] 

Compnrisons of vnrious standard barometers in Europe and the United 
States were made by Junior Prof. F. Waldo, of the Signal Service, and others, 
in the yenrs 1882-1883, by means of portable barometers. The results of these 
niid soiiie subse ucnt bnrometer comparisons are given here. 

The ,ortable\nrometcl's used were syphon-barometers, of the form known 
as the h'ild control-barometer, made by Fuess, of Berlin. The inside diam- 
eter of tube is 11 mm. The scales nre graduntcd to millimeters on continuous 
hrnss, and ure silvered. The mercury In open end of syphon is ndjustnble by 
mcnns of n screw at the bottom of the instrument, to the lower edge 01 nn 
index which is movnble. The lower edge of the index is made to coincide 
nearly with the zero of the scnle graduation. 

The lower indices of F. 141 and 162 were by accident fili htly &nil ed just 
before the comparisons nt Kcw. After the change the 8ffercnce fetween 
Cent. Obs. Nor. and F. 141 is taken as 4.26 mm. inRtend of 4.30, which it 
was before, nnd the difference between Cent. Obs. Nor. and F. 162 ns 0.00, 
iustead of -0.11 mm. 

Fucss Nos. 141, 160, nnd 162 were com ared, at  the Central Ph sical Ob- 
eervatory, Snint Pctersbnrg, Russia, w i g  Browning No. 44, a Earometer 
reading on the Fortin principle. The observations were made in Au ut ,  
Se tember, niid December, 1882, b H. Wild, A. 13ellikow, N. Rykatscgew, 
Ed: Stelling, and B. Strcsnewskg. kness NO. 132 was compnred with Brown- 
ing No. 44 June, 12, 13, 14 and 16, 1883, by Ed. Stelling and F.Waldo. 
The correction of Browning ho. 44 to reduce to Wild's normal barometer at 
the Centrnl Observntory wns known. The term normal applied to a barom- 
eter indicates its sources of errors have been investigated and nllowed for in 
its rendings. This normnl bnrometer was very carefully and thoroughly 
investigated by Wild. It is n syphon tube of over one inch internal diameter. 
The raduntion corections and coefficient of expansion of ita scale were deter- 
mine%. Correction WAS made for the pressure of nn slight amount of air 
the vncuiim chnmber contained, and for any slight dreviation iri densit of 
the mcrcnry with which it wns filled from the densit of pure mercury. %t is 
observed by a cathetometer with two telescopes. d e  ointings with microm- 
eter wires are made directly to the tops of the mcrcuriay columns. 

The following are the differences between this normnl and the Fucsa 
bnrometers: 

mm. 
Cent. Obs. Nor. - F. 141 = -0.30 

'1  

' 1  
- F. 160 = -0.20 
- F. 162 = -0.11 
-F. 132 =-0.09 11 

AAer the chan es in the lower indices of F. 141 and F. 162 at Kew the 
Jtanding of these tarometers was as follows: 

mm. 
Cent. Ob;,. hbr. - F. 141 = -0.26 

- F. 162 = 4 . 0 0  
In Xarch, 1883, F. 160 was compnred at Berlin with F. 76, the workin 

jtnndurd of the  Prussian hleteorologicnl Service, by G. Hellman, with the fof 
owing result: 

mm. 
F. 76 -F. 160 ~ 4 . 1 4  

76 ~-0.06 :. Cent. Obs. Nor. -F. 
I n  March, 1888 F. 141, 160, and 162, were compared a t  Berlin with Fuess 

i8, belon 'ng to  tke Normnl Aichungs Rommission, by M. Thiesen nnd H. F. 
Niebe. Vhese, with the equntion between E'uess 88 and the FueFs Normal, 
rlso belonging to  the Normal Aichungs Kommission, give the following for 
he differences between those bnrometers nnd the Central Observatory Normal: 

:. Ceit. ObR. Nor. -Fuess 38 = -0.02; 
Fuess 38 - F. 160 = 4.14, :. Cent. Obs. Nor. - Fuess 38 = 4.06; 

UlN. 

FUCW 38-F. 141 = 4.28, 
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Fuess 38 - F. 152 = -0.08, :. Cent. Obs. Nor. - Fuess 38 = -0 .03;  
Fuess Nor. - Fuess 38 = +0.20, 

:. Cent. Obs. Nor. -Fuem Nor. = -0 .22;  
:.Cent. Obs. Nor. -Fuess Kor. = -0 .26;  
. *. Cent. Obs. Nor. - Fuess Nor. = -0 .23;  

April 27, 28, 30, and May 2, 3, 4, 6 ,  6, 1885, F. 141, 150, 162 were com 
pared at Vienna with the standard barometer Pistor 279 of the Central Ans 
tslt f ir  Meteorologie und Erdmagnetismus, by St. Kostlivy, J. M. Pernter 
and F. Waldo, with the following results: 

mm. 
Pistor 279 - F. 141 = -0 .24 ,  :. Cent. Obs. Nor. -1’istor 279 = -0.06; 
Pistor 279 - F. 150 = 4. J 5,  

:.Cent. Obs. Nor. -Pistor 279 = -0.05; 
Pistor 279- F. 152 = -0.01, 

. *. Cent. Obs. Nor. - Pistor 279 = -0.10. 
June 30, July 2, 3, 1883, at Hamburg, F. 141, 160, 162,132, were conlparec 

with Fuess 9 of theaeutsche Seewarte, by A. Sprung and F. Waldo. Tht 
same barometers were compared at the same place August 9th to 23d, 1883, 
after F. 141 and F. 162 had been taken to Kew and brought back. Anothei 
series of com arisons of the same baronietcrs waa made September 7 t h  loth, 
11th 1883, a8er  the journey to Paris. I n  the last two series the lower indice: 
of d. 141 and F. 162 were In slight1 different positions from what they werc 

June-July, 1883. 

Fuess 9 - F. 141 = +O. 19, . *. Cent. Obs. Nor. - Fuess 9 = 4 . 4 9 ;  
Fuess 9 - F. 160 = 4-0.29, :. Cent. Obs. Nor. - Fuess 9 = -0 .49;  
Fuess 9- F. 152 = +0.36, :. Cent. Obs. Nor. -Fuess 9 = -0 .46;  
Fuess 9-  F. 132 = +0.45, :. Cent. Obs. Nor. - Fuess 9 = -0.64. 
August, 1883. 

:. Cent. Gbs. Nor. -Fuess 9 = -0 .49;  
Fness 9-F.  160 +0..74, :. Cent. Obs. Nor. - Fuess 9 = 4 . 6 4 ;  
Fuess 9 - F. 162 = +0.47, :. Cent. Obe. Nor. - Fuens 9 = - 0 . 4 7 ;  
Fuess 9 - F. 132 = +0.43, 

. .. Cent. Obs. Nor. - Fuesa 9 = -0 .62.  
September, 1883. 
Fuess 9 - F. 141 = +0.22, :. Cent. Obs. Nor. -Fness 9 = -0 .47;  
Fuess 9 - F. 150 = +O. 32, :. Cent. Obs. Nor. - Fuess 9 = 4 . 6 2 ;  

. *. Cent. Obs. Nor. - Fuess 9 = -0 .43,  
Fuess 9- F. 132 = +0.44, :. Cent. Obs. Nor. - Fuess 9 = -0 .63.  

..in the first series, due to change at kcw. The following are the results: 

inni. 

FUWS 9 - F. 141 = +0.24, 

FWSS 9 - F. 162 = +0.43, 

The mean of these values gives: 

I n  March, 1886, Prof. Neumayer found for the difference betweon Fuess 9 
Cent. Obs. Nor. -Fuess 9 = -0 .496 .  

, 
and the new normal barometer of the Seewarte by Fuess, 

nim. 
Seewarte Nor. Fucss - Fuess 9 = - 0 . 4 6 4  :. Cent. Obs. Nor. -Seewartt? Nor. F u e s s = 4 . 0 4  

F. 141 and 152 were compared at  Kew Observatory England, with New- 
man 34 on July 28, 29, 80, 1883, by Mr. Foster and F. ka ldo ,  with the follow- 
ing result: 

inn. 
Newman 34 - F. 141 = 4 . 0 8  

Kew Normal - Newman 34 = -0.08 :. Cent. Obs. Nor. - Kew Norma1 = - 0 . 0 9  
Newman 34 - F. 162 = +O. 13 :. Cent. Obs. Nor. - Kew Normal = -0.06 

F. 141 and 162 were compared on  August 30, 31, and Se tember 1, 1883, 
at Sbvres, France, with barometers Fuess 137 and W. I1 (‘furrettini) at the  
International Bureau of Wei hts and Measures. The equations between W. 
I1 and Normals I and I1 of %e Bureau are known. The equation for F. 137 
is not known. 

Normal I is of nearly the same construction and is read in the same manner 
as Wild’s normal at St. Petereburg. Normal I1 is also somewhat like 
Wild’s, but is read differently. A collimating telescope is SO arranged that 

Bn image of II set of coaree cross-wires is formed inside the barometer tube 
snd a t  a distance of about 0.1 mm. ahore the surface of mercury. The microm- 
eter wire of viewing telescope on cathetometer is read on the direct ima e 
3f the cross wires and on their reflection from the surface of mercury. The 
mean of the two readin s is taken aa the reading of the top of the colnmn of 
mercury. This methotof  observing, first used by Mnrek, is a most eatisfactory 
way of observing accurately the posltion of a mercurial surface in a wide tube. 

nini. 
Fuess 137 - F. 141 = -0.08 :. Cent. Obs. Nor. - Fuess 137 ~ - 0 . 1 7  
Fuess 137 - F. 152 = +0.20 :. Cent. Obs. Nor. - Fuess 137 = -0 .20  

W I1 (Turrettini) - F. 141 = - 0 . 1 9  
Int. Bur. Nor. I - W I1 = +0.13 

:. Ceut. ObR. Nor. -1nt. Bur. Nor. I = - 0 . 1 9  
W I1 (Turrettini) - F. 162 = +0.08 

:. Cent. Obs. Nor. - Int. Bur. Nor. I = -0 .21  
Int. Bur. Nor. I1 - W I1 = +0.10 :. Cent. Obs. Nor. - Int. Bur. Nor. I1 = - 0 . 1 6  

. *. Cent. Obs. Nor. - Int. Bur. Nor. I1 = - 0 . 1 8  
September 1, 2, 1883, F. 141 and F. 152 were compared with the standard 

Alvergniat barometer a t  the Central Meteorological Bureau at  Paris, by F. 
Waldo. The equation between the Alvergniat barometer and Regnault’s 
lorma1 barometer, College de France, was known. The following are the 
*esults : 

Alvergniat - F. 141 = -0 .19  
Regnsult’s h’or. - Alver niat = -0 .04  :. Cent. Obs. Nor. - Regnault’s%or. =--0.02 

Alvergniat - F. 152 = +0.06 
:. Cent. Obs. Nor. - Regnault’s Nor. = -0.01 

September 3, 1883, F. 141 and F. 1.52 were compared with the standard Fortin 
3arometer a t  the Paris Astronomicdl Observatory, with the following results. 
rhe correction of attached thermometer of Fortin was found to be +0°.3: 

Fortin - F. 141 = -0.N :. Cent. Obs. Nor. - Fortiri = +0.14 
Fortin - F. 152 = - 0 . 1 4  . *. Cent. Obs. h’or. - Fortin = +O. 14 

On dates from Oct. 16 to Oct. 26, 1883. F. 162, 141, and 132 were com- 
lared by F. Waldo and T. Russell a t  the Signal Office, Washington City, with ba- 
’ometers Adie Nos. 1526, 1556, and Green Staudard. The same barometers 
md also F. 160 were compared June 7, 9, 10, 11, 1884, by T. Russell and W. 
3. Hammon. The followin are the results, no instrumental corrections being 
rpplied to Green Standard, %die 1626, or the Fuess barometers : 

October, 1883. 
F. 162 - Green St’d. = 4 . 2 4  

. *. Cent. Obs. Nor. - Green St’d. = - 0 . 2 4  
F: 141 -Green St’d. = +O.Ol :. Cent. Obs. Nor. - Green St’d. = -0 .24  
F. 132 - Green St’d. = - 0 . 3 0  . .. Cent. Obs. Nor. - Green St’d. = 4 . 3 9  

F. 152 - Green St’d. = - 0 . 3 8  . *. Cent. Obs. Nor. - Green St’d. = - 0 . 3 8  
F. 141 - Green St’d. = 4 . 1 0  

. *. Cent. Obs. Nor. -Green St’d. = 4 . 3 6  
F. 132 - Green St’d. = -0 .27  . *. Cent. Obs. Nor. - Green St’d. = -0.86 
E‘. 160 - Green St’d. = 4 . 1 9  . ’. Cent. Obs. Nor. - Green St’d. = -0 .39  

June, 1884. 

The means of these give : 
mnl. 

F. Waldo, October, 1883, Cent. Obs. Nor. - Green St’d. = - 0 . 2 9  
T. Russell, June, 1884, Cent. Obs. Nor. - Green St’d. = - 0 . 3 7  

Whenever Green Standard ie used a correction of -0.004 in. equal to -4.10 
urn. is ap  lied to its readings. This is the amount by which t6e 30-inch mark 
if scale is Pess in distance than thirty inches above the ivory point in cistern. 
rhe difference then between pressures ami ned by Cent. Obs. Nor. and Green 
itandard is -0 .19  mm. according to F. #aldo, and - 0 . 2 7  according to T. 
lussell, the Cent. Ohs. Nor. being lower. 

October, 1883. 

F. 162 - Adie 1626 = - 0 . 0 6  . *. Cent. Obs. Nor. --die 1626 = 4 . 0 6  
F. 141 - Adie 1626 = +O. 18 . .. Cent. Obs. Nor. - Adie 1626 = - 0 . 0 7  

June, 1884. 
F. 162-Adie 1626 = - 0 . 2 6  

:. Cent. Obs. Nor. --die 1626 = -0 .26  

nini. 


